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Abstract of JP1 0007594 

PROBLEM TO BE SOLVED: To produce 1-hexerte without lowering the selectivity of the product or 
causing the entrainment of a deactivation agent to unreacted ethylene by trimerizing ethylene in the 
presence of a chromium-based catalyst and completely deactivating the catalyst with a deactivation 
agent in two stages. SOLUTION: Ethylene is trimerized in the presence of a chromium-based catalyst 
composed of a chromium compound and an alkyl metal compound. After completing the trimerization 
reaction, a deactivation agent is added to the liquid reaction product in an amount of >=1 mol- 
equivalent based on the chromium compound in the chromium-based catalyst and <3 mol-equivalent 
based on the total molar number of metals in the chromium-based catalyst to effect the deactivation of 
the chromium compound in the chromium-based catalyst. Thereafter, 3-2,000 mol-equivalent of a 
deactivation agent is added to the liquid reaction product to effect the complete deactivation of the 
chromium-based catalyst and obtain the objective 1-hexene useful as a comonomerfor a linear low- 
density polyethylene or a raw material for plasticizers. 
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N- (yxx/i^f-no'U^) ?M 3 F» N— ( P 
-^F^i^xX/WS^f-^yylO -?U>f 5 F. N- 
(p-FM^f^'J;H 3F\ N- ( F 
Uy^-)V^})V) 7W 3 F, N— (FU7^-;^ 
y) 3F\ N- (FU^f-^f-V) vM 3 

f\ n — (i'M yy^n/rn'Sx^A) 7Wsn. n 

- (yxf;W5^A) 3 H % 3 
F\ MVV>f 3 F. *^y')A7V'f 3 F\ A'J^AV 
U-f 3F\ 7Fy>7AVWSF\ 'Jf^VHSH 
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[ o o 2 4 ] z ;r, ^s-f s f ttt. >r s vfrt>mm 

ZtLZ>£S<( 5 F„ *Snt±i*i<b<J>a^Brefc9. ^ 
ftWfcfi^ 5 Ft I Aft. II Aft. IBS, I I B 
m. I I IBffiaVLVBK^iBlRSftSASiOE 
jGfcJ: »3ff fe*i4>f 5 Hfc£WCfc*. S F 

yrmx-^x-^i. mm. lAB&iiAM&MPM 

a . ##ft*- f y ^ a. **^t* y a , iMt* ?vf-? 

?'*>"7A. iS€7'f-7^^>">A^OI AMI I 
X. I BStfl I B£B*M S YitSUi. ffi 

mm. mm. m*m<?>iBwi i B&mik&to 

t A S h'-ffc^** 7;FA 'J «#£TT'£tS£ii:& £ t T 
4 . I I I B&tf I V BJfcfeSfcH 5 Kftgft 
it. YVt+lVlsVtVtxxV F\ h'jyf^yij/^n 
9F*. Fy:/r/W?ny f\ S/'xrrt^/FS-^A 

?u>j K^W I I I Bfttf I VBi^Wtti: -f S 

HMJ7;^yfflttTtM^fcl lutacoi 

I I Bfttf I VBlfeO&gjfrftSfti: I A. I I A, I 

b, 1 1 Bft^&jH s Yit^mm^w . x. 

F 'J T^Ff-yb F U F\ MM y7-r/F7/F$x>?A 
b F U I I I B^y' I V Bmn&M t F* "J Kfc-f 

ii. Polymer Journal, 24, 679 

ci 9 9 2) tcififf, n- (hyr^^y^) v 

M 5 Ffi. S KXB»vl"f 5 Ft HJ7/M 1 
frifVArfmy Ft 3«r S Vft^HFffiETTRJES 

ournalof Organic C h e m i s t r 
y, 39, 21 (1974) fcifitf, t?M 5 F 
14, ?M 5 KfeMMtx*/-*/^**'*** 
*v FFpf^ttV - ^^SiTTRiGS*T-&jS3il*. 
[00 2 5] tn-;u**^»i;Ux«, en-;HS 

SfKWJBKi*^**, mm. tfn-^. 2, 

>Fb"tJ--;F, 3, 4-i^TZFbTo-rt'. 2, 4-v^ 
?vF- 3 -xf-;Fb"n-rt.\ 3, 4-y7nnlfn- 
>F. 2, 3. 4, 5-rF5?nnen-;k 2-7-fe 
r>FbD-;F. 3-7-b?-;F-2. 4->-'*T/Fb'n- 
;F. fn-;k2-*M>E b°o-;l—2-;$/F# 
mftK, x?*/F~2, 4-io<T;F-5- (xF 
^rS^/Ftfx^) -3-Kn-^-7tit**- F, x 
fvF- 3 , 5 -s/^-f-A— 2 -tO-JF#/F#*^V- 
F. f F5bF*n^>K-;i^«tn-/K 'Jf-7Ab 
n'JF, ^FU-7AbnyF. *y^Ab'n'JF\ -bi- 
^Abny F, yxfjl/rJk~>7Ab-DiJ F. xf-;P 

7/f i-w xtn y f , 7;f s a f u to y f . 

>M V 7r>F7^ ?-"7 A to y F . -t F 'J ">A - 2 , 
5-Wf*tDUH. #y?A-2, 5-^^JFb- 



D 'J F . -fcv^A-2. 5-^^FboyF. ^x r 

>f7/f$x^a-2, 5-s/>f-/Hfny f, xr/F7 

^S-^Ab'X (2, 5 — s/jt f-;Fb°o y F ) , 7;FS 
x^AF 1 ;* (2, 5 -v^-r/Fta y F ) . *MV7 
f-/FT;F 5-^-2, 5 - i?j< ^;Fb°o U F ^<?)#M 
toy F*W^iiS„ 

[0026] x-^/Hfc-&tlfc LT(±, x— f;HS^t 

ma%^&. mm. vx^/fx-t/k yy^/Fx- 

t^;F. xF5bF'D77>-. b'7>. ^F^f^x^ 
y. ^'xh^j>x^y. ^yxf-uy/yn-;K sK'J 
/nbi/y^ija -;f^#W /5>^|>„;n^i09*.vS 
tt«®*»A. s F\ N- ( Fy^^Fv'J;F) -? 
F"f S F. fn-;k 2, 5-^*/Fb*n-;K ^ 

[0027] *m£ii\-th . BlIE ( A ) ^ DAftd 
(B) T/F^/F^iHk^ft. Al^^fciBtTfflV^ 

* ( c > ^Ta7m^^mit^m^m.^w\^t. 

(A) ^OA-(t^l^CTLT. (B) 7;F=>f;F^ 
S^Wiil^. 0. 1-10, 0 0 0SM"C*9, ff 
iiL<{i3~3 ; 000i&. c t i 3*f*L<(il0- 
2, 0 0 0i4t'S>l>. 4fc. i&BfcJ&fcTfflU* 

( c ) -st U7c^&W««Mt-&ft<?)ffijTIMt± . ( A ) 9 
vMb&®H*Mzi(jlTm%. 0. 1-1, 0 0 OS 

mi<no. 5-500SM. kmtt 

HiflBO ( A ) ? DA^i. ( B ) TZF^/FAjR-ft-^ft 

ft^^fSecietT to ^ujm^^mt^am 
mm, zkkrjgk 

f4t*^xfi/yi?)MT(: (A) ?o^t^i. 

( b ) r^/v^mt^mm/ ( c > ^xotc*^^ 

<kE!6£jliSfrtfc*ffi. 4fcti (A) ^nA-ft^. 
( B ) 7>Vdf A^flMfc-&*RV ( C ) ^-rajm^^ 

[0 0 28] icoM^^iSK-fl.^ ^DA-fb^ 
WiMEI±#t«|[RS*l*i.^, a^«l y -y F;M>fc 
9,0. 0 0 1?^n^kl 0OSy^Er/F, iff ^ L 
< !40 . 0 1 7-f ?n*;b-l 0 5 U^;K0«Bttffiffl 

siii. ttizzx-m^timmttxii. mm. 

^yf>. s\*y-y. ^r?y. *?jry. a 
v*99y. S-fy. ri)y, i^'/n^y-py, i^ya 
^yy. t^y^a^y-y, y?V7t7 9y, r 

n'jy^commmmtmm. ^y^y, b^xy. * 
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y s ?dd*u, tSWUS&l* i?7uux.?y§em 
y*<0«>0. &ftWiKJC&j£ltL flajjitf. 7"-fy, 1 

-M'-fcy, jfr^f-y, r-fey. YT*>%&rtV7 * 

[ 0 0 2 9 ] ifc . ? n Afc£tt. Tfr^iWML&k 
-100-2 5 Ot:, ff*L<ttO~2 0 0TrC*S. 

iak *F*L<tto#~2«$isrc*s. %ts. mmm 

u\ ttz. mmmmaxmrn^^zmkLx 
a<ztmtt\.\ xmtztuki. m<»$u<mm 

X. a**, yWa'JK. TS^n'JH, "v*y 
-n^o'Jb\ f^o'JK, 5->'J;^mjF, * 

3b\ /~>l/7*Q$f<, ■fcf-^T'nSK i^Vo^^^ 
y. y?DDi^y, y/oti^y, i/?Dn/f 
y_ i^^D'Sdr^ynS K„ ^onrh^A, 0ig-j|lK 
■fbkJg, ^DD^y-tfy. y^nn^y-ify, yDt\ 
y-tfy. yvo^y-tfy, Efc-M- D 'W., t&ft^y 
^a, j&fc-fey^A,. (Hfc-e^y^A, JfrfkS# n \ H 

ams, 3^t§E». =m.*vx. =mtwm. = 

-xx. jmju-xx. 3->-ftxx v HJS^yy. ejs 
ftyy, HUtrmy. jESfcryf-ty. HUft 
ryf-^y, zyyfcryf-ty. £7 -/-ftry-f t 
y, yxf-zi'T^s-^A^Dii h, y'^f-rt-r^s^ 

x^7/l/$-^A?n'J h\ yxf-/V7/y$^<7A7' 
/^~7Ay7oiJ h\ X^/l/7/l'$-'7Ay*7*n$ 
^7^5-^A^OiJ H, yWmr*S-7A^ 

a 'j h . a y f+wfr s^^o'jf, yv^f y 

A?n>JH, y'^-^^^U-S-^A^ny K s 
r^S-^AW^o'JH, xf-;l/7H'Sx>/A-feX 
^o'JK, 7^/1/7^ 3 - >7A-teX^ y" a U H „ h'J 

^uyy/Uy-o'; h\ h y * ^ y>j 4.7*13 5 b\ y 
j< ^-jwy U yby y" P'JF, > f^y 'J ;l/ h ij >? a 'J f< v 



K . y'7*f-/K- y V ? uW, >h>)7wj 

•J K 7x-;l4> I- 'J7n>j F^WNQ^y-f^b 
l Jx(2-7Wn7i-;H#ny, h'Jx(3-7 
Hd7x-jH *ay, MJX (4-7WD7I- 
)V) MJX (2. 4-y7Wn7i-;H # 

ny. F'jx(2, 5-y'7Mo7i-;H*'ny, 
MIX (2, 6-y'7VM-n7x^/l/) f->jx 
(2, 4, 5-hy7yu=i-D7x-/i/) diay, 1-yx 
(2, 4, 6-HJ7>Mn7*-;W #ny, Mjx 
(^yy-7/M-D7^-/W #oy, fx (^y^7;v 

7^Sx»7A. -rh^^X (Hy?7^n7i- 
;V) »7_7A, fbW (^y^7;y5j"D7xX 
/y) XX. bUX (4-HJ7;M-o;><^y7x~>y) 
jJfDyfjs^MXRfrttL. ^DA^gMtLtffi? 

h, 

[00303 znxoizixmmzhfztvAmmz 
mmmx-mn, =m\&.m 1 y >y 

^DA-/b^»0. 0 0 lV>f ^D^-l 00s 
•J^/K SfiL<*i0. 0 lv-f y-n^k-iosy*: 

[0031] *mnzms> ^mmm^mt. m 

-1 00-2 5O'CT'fcl.*\ ff^L<iiO-2 0 0°C 
T**. SOfJfiETJii, ffi*rffirii^0-3 0 0kg/c 
m«fS>0, »4 L<J±0— 1 SOkg/cm'-Cft*. 

ifcttTS'ftV^, ii«5»-6«ffflTA*. ifc, x 
X, mfcfS*. 7^d>. 's'j^A^^i^rtfBI 
[0032] ^mmzti^Xii. ^UycOEMimM 

maz, rnniy? ^~iz®%ix*Kmx+]/y 

[0033] ^WJsfsRJKXf-lyy^EITOKff^ ^ 
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fc&tobLXtt. EfcRS&tSi^-Cttfcv^. rah 

yML&wmfhti* mm. *. -&&*9j-a,. 

x^y-yk 7*n;V-/k 79J—)V, "S^y- 
/k JStfJ—fo^ 2-x*;l"\rif-9V->k y?o^ 
4M?V-/k x^uy^!J3-;k TntfUy^'JrJ- 
>k ^yvvur^n-^cor^r!-;^ 7i/- 
>k ?uv'-/i^«7xy-;i4ffl&v»K, rot^y 
^-^f-zl-Bf, 2 -xf-A^*-fryH^0>a;i^yR 
ry^-rx^^rsy, xf-^rsy, /□ 
t^r^y, 7>;kr*y, ^yf-A-rsy, m^a- 

i/?n^^7Sy. *??vkT$y. Tx 

yy, i^-zkrsy. yiwsy, Vy^—ivr 
$y, bu^f-^rsy. m;x**75>\ hOf* 
;kr$y, i/iw-yyfrorsya. try^y. 

<0 d % K 0 ft t £ coffin f> . K^Tto n -JUS* 4 *? 4 

[0 0 34] £^PAfc£ftfcfiOTffi^l:£ft«>«! 
MSSi, Z»KRJE<^iLTffl^*?oA^J|<o 
&HM^iStt£&;btf&t+#&MT\ ^uA^M&t:: 

^wsft* 9 ukft&mzft ix i t^s«i±.tr. l 
mix 2. 5^>imm<vm£xmmti&. 

ft, C10^C14^1/7< yCS^SftTl-M-t 

J475 -y y ^f£«*Ki^^y{~£^|#^£ft. 
*KiGxf-ix y« 'J 1M ?MZ%BVX'Xm L<£r 

[00 35] ^O^RJEXf-UywHIJRiftlTd^nA 

^KWJBS(iSft=Sc^*«, 5 0*CJM±, ff£L<ti 
85-180°C. J:"5ieF*L<(410 0~13 0X:-C* 



ft. HKcflW>4c:fctiT&5firv>#«, a»5#-l^ra 

[0036] *S&HJi£isi,vOi, ^Oj^CLT^ft 
£ * nASMitM 3 ft ft ? p A^^'&iS UfcK 
i6 t fe)S,«S'77-vy-r-C^L-C*RJ55xf-L.>'cD^ 

[0037] *^BfltfcUTii7 7 -y a^-T*ElSx 

LT. ^nASttttS^tifeSSS**. ^oA^j« 

■Ctift^. MAtf. &t>'*?y-/k x*y- 
>k rrvv-Jk 79 J— fr. ^-ty-;k 
y~;k 2 -x-^^^y-zk y^n^-9-y- 
;k x^v^l)n-;k rnfky^D3-7k 

ftS. ^ft^cod^K^fiiv^^wB*^. 7j<-i>r;ka 
-;v*«ff4 L<ffli^ft, i Off* L<J4**»ffln6*i 

[0038] *lfe^)^ nAaUttjW£^KilcSS*& 

3-2, OOO^ilT* 1 ). ff£L<fi5-~l, 0 
0 Ot^SiT** . *«^^fflfi*i'3t;k^ft*M 
X\m®& 9 n A^«iM * &k iz h i t ifiXt 

Jfit*^<Ottffl«A« 2,000 Jt 0 V^fi 

[0039] afcjjratffi tr *is«iK*a*ft^ii«» 

****ft*«^. *iS«Bli*(c«jK«f«o/\nyy«-S 
tz i 0 ;«SiAD^yii^)S&»Jt5^M 

*1^^fts. 

[0 04 0]*fiSft£*fcl/Oi, #CBI^t6t,« 

■cti*^> Witfrytxrxwjt^rsy. x^ 
toTiy. Totvv-rsy, y^rsy. ^y^;vr 
sy. ^i^rsy, x^D^^kray. ^-^^ 
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y„ y7i^Tiy, MM^TSy, hU^i'H 

rsy, MJ7f-^T5y, ^xf-^r^yy^rs 
y$L eyyy, U >49M5ffiHSWffiWt^*A s » 

yt-rTkisat LTffl^fcft*. ^«o^a«^iwi 

gSttoisa^ *igft^MJ?A##£L<Mv^ft 
*. 

[004 n z<n*Ki^+vyc»®w.mzft')7uA 

**, WK. 5 0tat, #*L<tt8 5~i8 0iC. J: 
0»iL<{ilOO-l 30 o CT-J>S„ <I^*>RJ(Mg 
J&£8 5mW=«*H-4i , SttU^y 

ifeffijaaii^RiEM, mm. 

£i#?**. iOftfflWHlOffi^tt, RJB4jSGia 
Jt, *F*L<li5kg/cm«GJBLi:T*ft. ifcifeSS 

[0 0 4 2] i«OJ:^tL"«:il«*^fc*ifiS*te« 
■^SftTi^, c i o-^c 1 4^i/7-( y^itettsrt 

tffcffiHteflilMSft. 5feKJExf-Uy«lH?--f ^HCR 
LT, *ffl»JOlWf*fcSt4*f>t«c«iB«lfta<iD!e«t, 

[0043] *«B J 9Kt J ^t« > iOi -5 KHMftKJfc 

Tlt^taiT, Lfrfc7nAiRJH«fca#3ft* 

Rje^«aEt JSIbi IX 9 nAiRj««t:*#tf ft* ? OA 
fc&tofcfcSS-tf-fcflfc <?ni^|^fc^f£ft*?n 

bftMl (*EJExf-uy«Ell|tng) , iK^T'^oA 
*^K*#3ft*£J^fte;HKK#lT 3 

m<^wmmm^ {mmsum , s 1 - 
^■feytaasssii® ( l-^-fcytsacoain: 

S) t±ot 1 -^-fe>t»«HflW-4. PMtSfiift 

*rjex-?- v y &mmnmm tx e&wr&r t 

'JIM ?;U£ft*. 4fc. *EJEttJV^TJ4xf-Uy« 

HftftRiEfc j: i -t: y 1 1 *. t^ouaai 
\;7 < ymm^mmmizx-yx . wmwms 



yfcfiSfcJGtTHMRIlSftfciflifc LT y-»M 
[0044] 

[^fiJ] ElTfc. ^^Bj^^^j^ ffl ^ TK{C | Wt 

imb-*- * *\ ; ft «.«ssisOT*±i|c«Bj«mg $ *> « 
T\ *«B)j{iiftfeo|Qii(Sijt:|RS5ft* i>cox-m 
v\ 

xmmi 

lL^l/^ft:7HSF14. 5mg (0. 15 
mmo 1 ) mMt)&My7u^*y-y4 0 0m 1 tjg 
JWS-tK 0- 0 lmo 1/1W^DA ( I I I ) h»A 
) /^-^D's.Jftyj^K 

5. 0m 1 £Aftj&£Lfc. 0. 12moi/l«hy 

x^r/i-S-^A/y^o^-ty^Mi l . Omi 

tO. 04 mo I / 1 (WfmS-W^n'J 
/v?o^-*yj8jft5. Om 1 ^I^&fln^ igig 

?• i urn « lt . m&m*fmut. 

[0045] ffljKfh ttffi»ffi7 < - H«atX«B¥SB 
*ffi£jtfl«» 1 l «Xf> UXSWEESiEBS* 9 0 

S<OS*^*£M«ffifcm^ i . o 

0 0 r P ratlSl. 1 2 0°Ct~M&f&. R 

l6Ss»rt«0ttWE/j £ 4 0 k «/ c m* fc &* J: 5 fcx 
^uy#xfcifc£jX#x^uy<7>HMft£jfc£|?ilS&L 

^Kmn-i u^mmx-i o^bus^n^ti. 1 

Mt^(C^$ft*^OAft^^^?g$-tf^„ RiBfe 

^JSW-gPSr^#aiL. KJi5M*t#ift*4i)tl5:*' 
X?n7N^7<-fcJ:0*ffLt. 2- 

0 *iSW**Rff Sft 6 d t ^J-> . &v ^T" 

*KJEXf-Uy^77v^j.t«J: 0 1 Okg/cm^G 

4T-#faim. S^t^lfc^H-y^D^f-y(cffiS?U 
fcJ5fJga«*S)Wt * z t\zi. otM^ 

[0046] K$m& zmm l , &v »tme l 
r. 

[0047] 3 

ifff^ z tm. mmm 1 1 LxE.rn.iw. 
[0048] mmm 



(10) 



ftim- 10-7594 



/iw^nA (III) hUx ( 2-xf-;i^^H)-yx 
-M /is?W\*t*rymi5. 0ml, 0. lOmo 
1/1(02. 5 ->-';>< f-A-t°n~;H . 5miatfy^ 
D ^dr-t>3 5 0ml SRffi^HHMIttta*. xfl^ 

>X'+ftmmiK. W7 -f-HWco. 5 om 

0 l / l (7)MJxf-;k7;l^S-'>A/v^n's^r-9-yig 
j£3. 0ml. 0. 1 Ommo l/l(O0^ft^v^ 
^A/y^ 1.0ml £ft&/Uf. 

[0049] £j&ggg£ 1 2 0'C^ifl*L, jfff3S^?r 
1 , OOOrpra tUHBft, MJg7 -f - HftlfV^ 
£SAU xf-pyffi(cj;i3 h 'jx^r^S-^Afc 

IB. xfl/^HlMJfii'-fc. 3 0-JM*. KJ£ 
i®W*ffl*-CJBEA't4 £ fc: J: ?n AS»Bfc£# 

»k***H£t**!pbfc. <fcWC*RJ6xf-l'>*79 
-yi/ifcj;01Okg/cm 2 G^*CSfaif^ 3 6te* 

1 t=jRtBfjg*(?>**SH*a*eEX't« £ fc t Jt 

fc. RJEMRV[IIJ|JtLfcjR#+*=*4iiS4jS«i&^ 

-r. 

[00 5 1 ] *Jfcffl5 

^Tli^t+i)SiLfc«*>, 0 . 1 9 5 mo 1 / 
l <?>b U A V^)VTiV^^A/^9vt^^ym^. 
98. 3ml £A*U jtoWST^SlUfc. *JftT, Jiff 

ffi«ttt^**4»«StT. 0. 195mol/l^ 

V 7>>U7 A- s J **r>/ v 9 V|ffK*4jft L 

ft. 

[00 52] lLi^l^y^fcHUfEO. 195mol 

0. 8ml (Al{ftg:6. Ommo 1 K 1. 2~&X 
h*yx?yo. 27 g (3. Ommo 1 ) fcSSRy? 



WDA ( I I I ) t-y* (2-x^i^Hj-yx- 
H /y?OA^yjgja2. 0m 1 £AtoI£U S 

m i ^raisfi 1 lt , mmm tm L£ . 

[0053] jaSK M5^l7 * - Ktf&tflHJPSB 
£ffilfztt®m 1 LOXf-y VXjSBfffiEJSSSt 9 0 

ia«Jtt»Bffffi££*g»fcttax,*£. jt#a«£ 1 , o 

0 0 r P mfcfHSU KJE&S* 1 0 OXJfcMfcfiL R 
«S«Srt^>*e«ffiA* 3 5k g/c t^r* J: a l:x 
^y#X£lfcSj^x?-uy«=*fl^£§lB&L 
ft. EffiL «iaffi*tlH«-4J:3C»ALI»t> Zii 

Xy-n-?|^74-fcj:9##rLft. *<0»S. 2- 
xfvl^*^-;Wi**h.Tfc£,-i\ 7 5-yS^fcJ; 
0 *S9W**l^ff 3*L&!l&fca«$:v ^ t j&spj^ ft. &v vp 
5tta6lfI/y*79»i/*tJ; i) 10kg/cra»G 

i^aja. s i fc^mjg**>*issi£S3ii-e 

C J: 9#*r bft. ***** 1 C**. 
[0054]|bWJl 

« i (c^r^T^iSKia^ff o fci tutfk mtffl 1 

ft. IS»**1 t5^*t, ftHiffcRJ&WllfrLT 1 - 
[00 55] tt»M2 

aite^*ftT*«!«ia*^fcifcjaj'k imi 

ft. ISftt*lfcS?t*i, ttMBi7 5-yy.*-r*1ltfc£ 

[0056] itm\3 
[0057] 
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(51) int. ci. e wflan iwmm fi 

C07C 2/32 9734 - 4H C0 7C 2/32 

7/148 9734- 4 H 7/148 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 



